4-chloro-3-hydroxyanthranilate reduces local quinolinic acid synthesis, improves functional recovery, and preserves white matter after spinal cord injury.
Inflammatory processes within the central nervous system (CNS) contribute significantly to the pathogenesis of a broad range of neurologic diseases, including spinal cord injury (SCI). One mechanism by which immune activation causes neurologic symptoms and tissue injury is via the production of neurotoxins by activated macrophages and microglia. In the present study, the role of the endogenous tryptophan metabolite and neurotoxin quinolinic acid (QUIN) in secondary pathology following traumatic SCI was investigated. Adult Hartley guinea pigs were injured by lateral compression of the spinal cord at the 12th thoracic segment (T12). QUIN had accumulated at the site of injury on day 12 post-injury in proportion to the severity of functional neurologic deficits (as assessed by the cutaneus trunci muscle reflex and motor function score at 5 h post-injury). Systemic administration of the 3-hydroxyanthranilate-3,4-dioxygenase (3-HAD) inhibitor, 4-chloro-3-hydroxyanthranilate (4Cl-3HAA; approximately 100 mg/kg every 12 h, beginning 5 h after injury) attenuated local QUIN production and reduced QUIN accumulation at the site of injury by approximately 50% at day 12, without enhanced accumulations of the neuroprotective metabolite kynurenic acid (KYNA). The severity of secondary functional deficits was also reduced by 4Cl-3HAA. In toluidine blue-stained spinal cord sections, the area of surviving intact white matter at the injury site was increased by approximately 100% in the 4Cl-3HAA-treated group. Sparing of both axons and myelin contributed to this increase. These results support the conclusion that QUIN accumulations at the site of injury contribute to secondary functional deficits and tissue damage following SCI.